Supramolecular gelation as the first stage in
Ostwald's rule Jessica L. Andrews [a] , Emma Pearson [b] , Dmitry S. Yufit [a] , Jonathan W. Steed [a] and Katharina Edkins* ABSTRACT: Ostwald's rule of stages describes the observation that a metastable polymorph of a particular compound will crystallise before the thermodynamically stable form under the same conditions. Whilst traditionally applied to crystalline systems, there have been recent examples in which non-crystalline supramolecular assemblies transform according to this rule. In this work we report the highly selective organogelation behaviour of a mono-iodinated 2,4,5-triphenylimidazole (lophine) derivative (I-TPI). The gel emerges as a kinetically trapped intermediate, prior to the crystallisation of a series of increasingly stable methanol solvates. As such, we describe the supramolecular gel as a pre-crystalline phase, representing the first of
Ostwald's stages for this system. Similar behaviour can be observed when the gel is used as a
INTRODUCTION
Crystallisation is defined as the phase transition from a fluid or solution to a highly ordered solid 1 , and is of utmost importance in a range of industries, including pharmaceuticals, fine chemicals, and food. In fact, the vast majority of all chemical processes include a crystallisation step, because this method allows the convenient separation and purification of a product. 2 Throughout many decades of work in this field, a range of empirical rules have emerged, acting as general guidelines to predict and characterise the result of a crystallisation process. 3 A notable example is Ostwald's rule of stages, which refers to the observation that a metastable polymorph will often crystallise from solution before the form that is most thermodynamically stable under the same conditions. 4 The classic example is benzamide, in which the least stable form, orthorhombic form II, is initially produced by flash cooling, followed by the monoclinic form III, and finally, the most stable form, monoclinic form I. 5 Metastable crystal forms are kinetically favoured compared to the thermodynamically stable form. Because nucleation is the critical step in a crystallisation process and is also kinetically controlled, the crystallisation process progresses towards equilibrium via a series of kinetically favoured, metastable polymorphs.
Traditionally, this rule has been applied to purely crystalline systems, but recent work suggests that the formation of supramolecular materials can also follow Ostwald's rule. 6 It is therefore plausible that the rule holds true for the breakdown of other supramolecular systems, such as low molecular weight gels.
Gels are an extremely common form of soft matter consisting of a three-dimensional fibrillar network, which immobilise the fluid phase by surface tension. 7 The resulting, solid-like material is capable of supporting its own weight under the 'inversion test' and can be identified by characteristic viscoelastic behaviour. 8 Gelators are commonly polymeric, but there is considerable recent interest in low molecular weight, supramolecular gels, which rely on noncovalent interactions between small molecules to form the gel network.
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Formation of a smallmolecule supramolecular gel requires the organisation of molecules into a low-dimensional aggregate, such as a fibril 11 or scrolled sheet.
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This behaviour is most commonly displayed by molecules whose non-covalent interactions are strongest in one direction, 11 such as ureas or amides which provide strong, directional NHꞏꞏꞏO=C hydrogen bonds. [13] [14] It is well known that gelation and crystallisation are two closely related self-assembly processes. 15 Although this relationship is not sufficiently well understood to allow the rational design of a molecule which will preferentially gel or crystallise, significant work is underway in this area. Theoretical and computational studies have probed the stability relationships between gels and crystals, [16] [17] whilst empirical studies on gels which exhibit the gradual formation of microcrystals have probed systems existing right on the boundary between gelation and crystallisation. [18] [19] [20] In some cases, crystals have been observed to grow directly from the gel.
Despite originally being thought of as extremely rare, this phenomenon has recently been observed with increasing frequency, and within a chemically diverse range of both hydro-and organogels. [21] [22] [23] [24] [25] [26] [27] [28] It is important that this phenomenon, and the balance between gelation and crystallisation in general, are thoroughly understood, because the ability to precisely control these processes would be of significant use in chemical industry. For example, the antibiotic drug cefpiramide has been observed to form an organogel which is stable for several days before it breaks down and crystallises. 29 This behaviour is by no means unique to this drug, 30 and is highly undesirable for large-scale manufacturing because it reduces the time and cost efficiency of the process.
Sterically hindered 2,4,5-triphenylimidazole derivatives have classically been exploited for their luminescence properties, allowing them to be used as versatile analytical probes. [31] [32] Similarly, lophine radicals have been shown to exhibit photo-, thermo-, and piezo-chromism through the formation of reversible dimers. 33 These materials therefore lend themselves to application in display technologies, and chemical or molecular switches. [34] [35] [36] In previous work,
we studied a series of mono-halogenated 2,4,5-triphenylimidazole derivatives ( Fig. 1) and showed that changing the substituent in a single position has a significant effect on the solid state structure and properties of these materials. 37 A key finding was that there was a much more significant change in properties between the chloro-and bromo-derivatives, than between any other adjacent pair in the series. In all cases, the crystal structures contained hydrogen-bonded chains of imidazole units, which is the dominant motif observed in other imidazole derivatives. [37] [38] [39] [40] All studied halogenated TPI derivatives formed methanol solvates, and in this case, the solvent intercalates into the imidazole N N H I hydrogen-bonded chains. 37 Our previous work characterised the methanol solvates of all halogenated TPI derivatives by powder X-ray diffraction (PXRD) and reported single-crystal structures for the fluoro-and bromo-TPI solvates. These layered structures were closely related but revealed a shift in the layers due to the increasing size of the halogen substituent. Two anhydrous polymorphs of each TPI derivative were also characterised by PXRD and, for the methanol solvates, the desolvated form showed no structural similarity to its solvate.
During this study, we observed gel formation with the I-TPI analogue in methanol. Whilst imidazole functionalities have been incorporated into gelators before, [41] [42] [43] [44] they are rarely the functional group solely responsible for gelation. Imidazole derivatives by themselves typically prefer to crystallise, often forming NHꞏꞏꞏN hydrogen bonds between molecules. 40 We hypothesised that, in the case of I-TPI, gelation is driven by the unidirectional hydrogen bonding motif of the imidazole groups, coupled with weaker interactions perpendicular to the hydrogen bond axis, caused by the peripheral aromatic rings and the large size of the halogen substituent.
We also observed spontaneous crystallisation of this gel, forming a series of distinct polymorphs, one after the other. We now report a detailed study on I-TPI, in order to probe the balance between its gel formation and crystallisation. We propose that this system behaves as an unusual example of Ostwald's rule of stages.
RESULTS AND DISCUSSION

Characteristics of the I-TPI Gel
The gelation behaviour of I-TPI was first noted in methanol, in which a stable and optically transparent gel is formed from a supersaturated solution, heated to 65 °C and then left cool under ambient conditions for ten minutes (Fig. 2a) . The gel is thermoreversible, meaning it will dissolve when heated and reform when cooled a second time. However, it is not thixotropic and therefore will not reform after being broken down by mechanical stress. SEM images of the dried xerogel demonstrate an unusual morphology, composed of short aggregates with dimensions ca. 0.5 x 0.05 μm, which explains why the gel is transparent in visible light (Fig. 2b) . The blocky morphology in the I-TPI gel differs considerably from the long intertwined fibres typical of a supramolecular gel, 8, 45 but it is possible this may be artefact from drying the native gel. [46] [47] Because this gel was known to crystallise, a series of SEM images were recorded at different magnifications to confirm that the gel morphology was consistent throughout the sample (Fig. S2a,b ,c), and that it differed from that of a crystal (Fig. S2d,e) . Whilst the gel morphology does differ significantly from that of a macroscopic crystal, its blocky appearance suggests some degree of crystallinity. It is possible that the very early stages of the gel to crystal transition occurred during the drying process, leading to this unusual morphology. Table S1 .
Oscillatory rheology probes the mechanical properties of the gel. Frequency sweep data from a 2% w/v gel show the storage modulus to be approximately one order of magnitude greater than the loss modulus, demonstrating the elastic behaviour characteristic of a gel (Fig. 3 ). 48 The yield stress of the gel, used to quantify its strength, can be estimated from stress sweep rheology as the oscillation stress at which the storage and loss moduli are equal. In the case of a 2% w/v I-TPI gel, a yield stress of ca. 300 Pa proves the material to be quite robust (Fig 3) . Gels with a lower concentration of gelator are weaker than those with higher concentrations.
Whilst this trend is subtle, due to the narrow concentration range over which gelation is observed, the elastic behaviour characteristic of a supramolecular gel was observed consistently over the whole range of concentrations ( Figures S3 and S4 ).
If stored, the I-TPI gel breaks down yielding large, block-shaped single crystals (Fig. 4) . The length of time taken for this crystallisation to occur is variable due to the inconsistent nature of nucleation processes, however general trends can be established depending on the storage conditions of the gel. If left undisturbed and at a constant temperature, some gels were stable for several months, whilst crystallisation occurred more commonly between one day and two weeks.
The effect could be accelerated to occur between five minutes and three hours through any kind of mechanical agitation of the gel, including shaking, cutting, stirring or an oscillatory rheology experiment. The more the gel was disrupted, the more quickly it crystallised. The crystals forming reproducibly were identified by single-crystal X-ray diffraction as a 1:1 methanol solvate, termed Form SI, in which the 'S' denotes that the structure is a solvate.
Incorporating Crystallisation Additives
Based on a large body of previous work into additive-mediated crystallisation, [50] [51] [52] the crystallisation behaviour of the I-TPI gel was further investigated through incorporation of a chemically diverse range of additives. Previous studies have shown crystallisation additives to have a variety of different effects, notably including suppression of the kinetically stable forms favoured by Ostwald's rule to promote production of a desired thermodynamic polymorph.
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The additives used in this study were 1,4-diiodobenzene, pyrene, 1-aminopyrene and tetrabutylammonium (TBA) chloride (Table S2) , as they show a wide range of potential interaction modes with the gelator that could lead to the suppression of the kinetically favoured gel phase. 57 For solid additives, gels were prepared by dissolving the required additive at concentrations ranging from 0.4-8% w/v in a 2% w/v solution of I-TPI in methanol before cooling to room temperature. Gelation of solvent mixtures was also investigated, with methanol mixtures containing between 1-14 v/v of hexane, water or DMSO. In all additive-containing gels, except those including TBA chloride, crystallisation was observed within the intact gel over the course of one hour to one week, depending on the nature of the solvent mixture. These crystals were large plates; a noticeably different morphology to the block-shaped crystals of Form SI (Fig. 4) . Single-crystal X-ray diffraction was used to characterise a crystal from each of eighteen different gels and in every case except one, the crystals were identified as a second 1:1 methanol solvate, Form SII. The exceptional case occurred from the incorporation of 1,4-diiodobenzene into the gel, which caused concomitant crystallisation of Forms SI, SII and a further unidentified form termed Form SIV (Fig. 4) . In addition to the incorporation of additives, the growth of Form SII crystals within the gel can be also triggered by forming the gel very quickly in ice, which increases the supersaturation of the solution. Or, by repeatedly heating and reforming the material, which ensures all seeds and nucleation sites for Form SI are removed and allows Form SII to form. This behaviour points towards the metastable character of Form SII, as per
Ostwald's rule.
All gels in which Form SII was crystallised broke down over a time period ranging from one hour to three days after crystal formation, which was much quicker than the pure 2% w/v material. The dissolution of these gels was likely caused by the incorporation of gelator molecules into the crystals causing the solution concentration to drop below the critical point required for gelation. Following breakdown of the gel, the crystals of Form SII consistently transform into Form SI, either within the mother liquor or when removed and stored under ambient conditions. These observations imply that Form SI is more stable than Form SII.
Rheological characterisation of gels containing DMSO, hexane and TBA chloride allows quantification of the effect these additives or mixed media have on the gel. DMSO and hexane were selected for more detailed analysis because they have opposite effects on the solubility of the gelator, and should therefore represent two extremes of behaviour. 58 Increasing the concentration of DMSO in the solvent mixture from 2 to 6 % v/v caused a decrease in elastic and viscous moduli, Gʹ and Gʹʹ respectively, and a decrease in yield stress (Fig. S5 ). This behaviour is consistent with the increasing solubility of the gelator in the DMSO-containing solvent mixture, which inhibits the formation of solid-like gel fibres. Increasing the concentration of hexane in the solvent mixture from 2 to 6 % v/v produced little variation in shear moduli, but in this case an increase in yield stress was observed (Fig. S7) . Due to the low solubility of I-TPI in hexane, this gel was observed to crystallise on the timescale of a rheology experiment (ca. two hours). One possible explanation of this behaviour may be the formation of solid particles within the gel, as small crystallites begin to grow.
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TBA chloride-containing gels were selected for rheological characterisation because the addition of anions has typically been shown to disrupt derivative, rationalised using the Hofmeister series. 70 In this case, the chloride ions may cause a salting out effect, [71] [72] prompting the formation of more gel fibres and strengthening the gel.
A qualitative assessment, carried out by observing all the additive-containing gels over time,
showed that the rate of formation of Form SII crystals within the gels is affected by the chemical nature of the additive. Solvent mixtures containing DMSO crystallised much more slowly, over a minimum of two days, than those containing hexane and water, in which Form SII grew within three hours. This trend is to be expected given the high solubility of I-TPI in polar organic solvents. Hydrogen-bonding additives noticeably slowed the rate of crystallisation, as did the incorporation of TBA chloride. The chloride-containing gels were particularly stable and did not crystallise throughout the entire duration of this work, or about a year.
Crystal Structures of I-TPI
Further investigation into the crystallisation behaviour of I-TPI led to the discovery of three further solid forms, in addition to the two solvates SI and SII obtained from the gel phase. When paper fibres were serendipitously included into a 2% w/v solution of I-TPI in methanol, gelation was inhibited and large single crystals grew on the fibres. These were identified by single-crystal X-ray diffraction as a third methanol solvate polymorph, Form SIII. Attempts to reproduce this form have been repeatedly unsuccessful, despite the incorporation of a wide range of solid particles to the gel, including paper fibres, microcrystalline cellulose, silica gel, and PVA beads.
These difficulties suggest that Form SIII has an extremely high energy barrier to nucleation or is highly metastable, immediately converting to or outgrown by a more stable polymorph. 73 High-temperature crystallisations were also undertaken, aiming to produce the anhydrous forms identified in previous work by PXRD.
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Two non-solvated forms (Forms V and VI) were successfully identified and fully characterised by single-crystal X-ray diffraction. Form V was crystallised from pure methanol at 50 °C, a condition under which the gel did not form, even at sufficient concentration. Finally, Form VI was produced by sublimation, a technique which was used to investigate the crystallisation behaviour of I-TPI in the absence of methanol. The crystallographic data for all five crystal forms of I-TPI identified in this work are given in Table   1 . A full structure of Form SIV could not be obtained due to poor crystal quality, but the unit cell volume is consistent with a methanol monosolvate. 74 The cell dimensions also match closely with the other three solvates, which adds weight to this hypothesis. The crystal structures of imidazole derivatives are typically characterised by chains of imidazole units, connected by NHꞏꞏꞏN hydrogen bonds. 37, 40 This arrangement is observed in both anhydrous polymorphs of I-TPI, Forms V and VI (Fig. 5 ). For both structures V and VI, there are four independent molecules per asymmetric unit and there are four different NHꞏꞏꞏN hydrogen bonds in each structure. The average NꞏꞏꞏN distance in both forms is 2.9 Å, which is typical for a substituted imidazole. 75 In I-TPI, steric interactions between the bulky phenyl substituents cause the imidazole rings to twist out of plane with each other, as was observed in other sterically hindered lophine derivatives. 40 Both structures have a high Zʹ of 4 which suggests some degree of awkwardness in their packing. A significant correlation has been found between Zʹ> 1 'parent' phases and solvate or co-crystal formation, and may explain the prevalence of solvates in this system. [76] [77] Although the basic packing motif of both anhydrous polymorphs are essentially the same, the stacking of these motifs shows a subtle difference (Fig. 6 ). (Fig. 7) ; the same arrangement was previously reported for other halogenated TPI derivatives. The formation of solvates from alcohols and water is known in sterically hindered imidazole derivatives, as the incorporation of solvent allows a greater distance between molecules. 40 The large aromatic substituents in I-TPI cause the imidazole rings to deviate from co-planarity with one another, as observed in the anhydrous form. In this case, however, the deviation is much greater. Similarly, the I-TPI molecules in solvated forms adopt an alternating arrangement in which equivalent substituents are positioned on opposite sides of the chain, further decreasing steric interactions.
The stability relationship between these polymorphs can be deduced from the conditions under which they form. for thermal analysis. The difficulty encountered in re-growing this form, and the fact that its formation requires heterogeneous nucleation, both imply that it is highly metastable. 80 Given that the packing motif of Form SIII is similar to the other methanol solvates (Fig. 7) , it may represent another step in the sequential crystallisation of the I-TPI gel. The high Zʹ of 3 and the metastability of this structure suggest it may appear early on in the sequence and rapidly transform into a more stable polymorph, which is consistent with the difficulty encountered in reproducing this form.
To further probe this stability order, the total packing energy of each form was calculated from its crystal structure, using the UNI intermolecular interactions tool in Mercury, an empirical force field calculation.
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The calculated energies are given in Table 2 , and correlate with the stability of each crystal form, assuming entropic effects are approximately equal.
Table 2. Calculated total packing energies of Forms I-V of I-TPI
These results show that Form SI has the lowest packing energy of the three solvates, which is to be expected given that it is the most thermodynamically stable under ambient conditions.
Form SII has a higher energy than Form SIII, which is the opposite trend to what would be expected based on the crystallisation observations, however, since both crystal structures show higher R-values, these results will have to be taken with care. Form SII has the highest density of the three solvates, which is unusual given its observed metastability, and following the rule of density, this would suggest that this crystal form is the most stable of all three methanol solvates at absolute zero. 83 It is possible that forms SI and SII show an enantiotropic transition at lower temperatures. The two anhydrous polymorphs, Forms V and VI, have very similar packing energies, which is to be expected given their extremely close structural similarity. Relationships between the solvated and anhydrous forms were characterised by DSC (Fig. 8) . The thermograms for Forms SI and SII, the two solvates which were stable enough to analyse,
show desolvation peaks at 91 °C and 77 °C, respectively. These desolvation temperatures are very high, given that the boiling point of methanol is 64 °C, which shows that the solvent is strongly bound into the crystal structure. The structure of the desolvated form was characterised using PXRD, by heating a sample of Forms SI and SII above their transition temperatures. Both experiments showed the presence of Form V after desolvation (Fig. S9 ). Both solvates SI and SII as well as Form V show a melting endotherm at 269 °C. The DSC thermogram of Form VI, comparable to Form V, shows no reproducible thermal event before the melting point at 269 ˚C.
The ability of the gel to nucleate the metastable Form SII suggests a small energetic difference and a potential structural similarity between the crystal structure of Form SII and the gel fibre. 84 Given the importance of one-dimensional intermolecular interactions in supramolecular gelation, 11 it is likely that the alternating methanol/I-TPI chains comprise the building blocks of gel fibres. Kinetic restrictions on packing molecules orthogonal to these chains hence promote one-dimensional fibre formation over three-dimensional crystallisation, on a short timescale, thus producing the supramolecular gel. The powder X-ray diffraction pattern of the dried xerogel is most similar to the calculated pattern from Form SI (Fig. 9) . This is to be expected, as the gel was left to dry overnight, which allowed time for the metastable gel fibres to begin the transformation into Form SI. However, there are several additional peaks which do not correspond to any known form and suggest that the xerogel does not share its structure with any of the known methanol solvates. The unique structure of the gel is consistent with its role as the first step in the crystallisation regime of I-TPI.
Pharmaceutical Crystallisation
The ability of the I-TPI gel to selectively crystallise a metastable polymorph of a methanol solvate suggests that this property may be applied to other substrates, and hence that the material may be applicable as a medium for the controlled crystallisation of pharmaceuticals. To investigate this suggestion, diatrizoic acid, DTA, was crystallised within the I-TPI gel (Fig. 10) . Recent work shows that polymorph control can be achieved by matching the structure of a supramolecular gelator to that of the target drug. 84 Whilst there are some structural similarities between this drug and gelator, including the iodo-substituent and anti-parallel arrangement of hydrogen bond donor and acceptor groups, in this case I-TPI could not be classed as 'drugmimicking'.
Previous studies of DTA have resulted in the discovery of two hydrates, nine solvates and three anhydrous polymorphs. [41] The strongest intermolecular interaction in all the crystal structures involves the carboxylic acid. 85 Most commonly, a hydrogen bond is donated to the solvent in an interaction found to be stronger than the halogen bonds in this system. These interactions mirror that of I-TPI, in which hydrogen bonding is dominant. Matching the principal supramolecular motifs of the gelator and drug substrate should further reinforce interactions between the two, in order to facilitate control of solid form.
Various concentrations of the drug, ranging from 1-5% w/v, were incorporated into a 2% w/v gel (Table S3 ). The DTA-containing samples were all found to crystallise in a stepwise manner, forming two distinct crystal habits, over a similar timescale to the crystallisation of the pure I-TPI gel. First, all samples grew clusters of small, white needles over the course of one hour to one day. Samples with a higher drug concentration crystallised faster, and those above 3% w/v no longer exhibited gelation but crystallised immediately from solution. If left for a time ranging from four days to two weeks, the gel broke down and these needles were replaced by transparent, block-shaped single crystals (Fig. 11 ). This transformation occurred for every concentration of DTA but, once again, the rate of the change was faster for gels with a higher drug loading. Attempts to determine the single crystal structure or PXRD pattern of the needle-like crystals resulted in amorphous background, and it is possible that these crystals are either too small to show diffraction or that they amorphise when removed from the gel. Solution-state 1 H NMR spectroscopy showed that these crystals contain a 2:1 ratio of I-TPI and DTA. However, due to the fast exchange of the carboxylate proton, it is not possible to determine by this method whether the structure is a salt or a co-crystal. Solid-state 13 C NMR confirmed the presence of both DTA and I-TPI, and also proved that the structure contains methanol, and is therefore another solvate. To confirm the sample was not simply a mixture of pure crystals of DTA and I-TPI, the IR spectrum was measured and compared to those of the two components. The spectrum of the needles was different to both pure compounds, and was not a sum of the two, which proves that they are a distinct crystalline form containing DTA, I-TPI, and methanol (Fig. S10) .
Formation of the needle-shaped crystals occurred over a few hours to one day, and was accompanied by breakdown of the gel, due to incorporation of gelator molecules into the crystals. Rheological characterisation of the DTA-containing gels was not possible, due to the fast formation of crystallites under the experimental conditions, which subsequently caused the gel to break down. The larger, block-shaped crystals were more stable and were identified by single-crystal X-ray diffraction as a salt solvate, in which the asymmetric unit contains one molecule of a deprotonated DTA anion, one molecule of a protonated I-TPI cation, and two methanol molecules. Whilst this structure contains the same molecules as the needles, the stoichiometry is different. Crystallographic data for this structure can be found in Table S4 . The drug and gelator are arranged in hydrogen-bonded chains in an alternating sequence: I-TPI, methanol, DTA (Fig. 12a) . Unlike the I-TPI solvates, these chains are connected via hydrogen bonds from methanol in one chain to the carboxylate group of the DTA anion in an adjacent chain (Fig. 12b) . The multiple hydrogen-bonding groups in DTA facilitate the formation of stacks of DTA molecules orthogonal to the alternating chains. (Fig. 13a) . This stacking prompts organisation of I-TPI and DTA into discrete layers (Fig. 13b) . This crystal structure demonstrates the formation of a hydrogen bonded network between I-TPI, DTA and methanol; reinforcing the assumption that structural similarity between drug and gelator encourages them to interact. There have been numerous recent examples of pharmaceutical polymorph control techniques in which a gelator selectively generates a known solid form, or facilitates crystallisation of a new one. 60, 84, [86] [87] [88] [89] In this case, however, a series of solid forms is produced, in the order of increasing thermodynamic stability, according to Ostwald's rule and mirroring the pattern in which the gel itself crystallises without the drug. Gels which can stabilise a metastable polymorph of their gelator may therefore represent a new avenue in the field of pharmaceutical crystallisation, in line with recent suggestions that the function of a supramolecular system is defined more by its energy landscape than the chemical structure of its components. 90 
CONCLUSIONS
In conclusion, we report the supramolecular gelation behaviour of a mono-iodinated 2,4,5-triphenyl imidazole derivative. Gelation is only observed in methanol and is driven by the formation of hydrogen-bonded chains of imidazole and methanol groups. Steric interactions between peripheral groups mean that whilst the gel is thermodynamically metastable, it is the most kinetically accessible state in the system. Gelation therefore occurs first, followed by a stepwise crystallisation forming three increasingly stable methanol solvates. Thus the supramolecular gel can be seen as the first stage in the crystallisation regime of the gelator, as described by Ostwald's Rule. Incorporation of a pharmaceutical drug within the gel produces a similar stepwise crystallisation, yielding two increasingly stable solid forms of a drug-gelator salt. This behaviour highlights the possibility of using other gelators which crystallise as a metastable crystal form within the gel network, as a crystallisation medium to access metastable pharmaceutical polymorphs.
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